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据 NCBI 中公布的人瘦素 cDNA 序列，设计并合成了 6 个 89bp 左右的 DNA 小
片断 ,经重叠 PCR 扩增获得 464bp 重组的人瘦素（ rhLep）基因。构建
pET22b(+)/rhLep 表达载体，转化大肠杆菌 BL21（DE3），IPTG 诱导表达。表达





















































































Effect of leptin on apoptosis and molecular mechanism of 
different tumor cells 
Abstract:Leptin, a 16-kD peptide hormone, is a proposed fat mass regulator for the 
body. It is involved in regulating food intake, metabolism, energy expenditure, and 
neuroendocrine function.More and more reaserch indicated that leptin has certain 
relationship with galastirc cancer,gastric cancer,liver cancer,intestine cancer and so 
on.The change of leptin level is the important sign of cancer occurring. But the 
mechanism between leptin and cancer has not been reported.The definite relationship 
between leptin and cancer is not proved .  
Six 89bp primers were designed on the base of the cDNA sequence encoding the 
human leptin reported on the NCBI.The synthetic gene with 464bp encoding rhLep 
was obtained by SOE ( splicing by overlap extension) PCR. The expression vector 
pET22b(+)/rhLep was constructed and transformed into E.coli BL21（DE3）. The 
rhLep protein was expressed as inclusion bodies with the yield of more than 50% of 
total bacterial proteins after IPTG induction. The rhLep protein , which had a 
molecular weight of about 16kD ,was purified by Ni2+ affinity chromatography 
column and identified by SDS- PAGE. 
MTT assay analyzed the influence of rhLep on the proliferation rate of the these 
tumor cells, AO- Stained tumor cells after treated by rhLep assay, flow cytometry 
assay showed that rhLep was sensitive to the MGC-803 cells, 100ng/ml rhLep 
induced MGC-803 cells to apoptosis. And 300ng/ml rhLep can inhibit the growth of 
BGC-823 cells,but the influence of rhLep on the proliferation rate of MCF-7 cells was 
not detected. 
DNA ladder assay, flow cytometry using FITC-conjugated Annexin Ⅴ assay, 
Caspase-3,8,9 and cytochrome C activities assay demonstrated that leptin induced 
MGC-803 cells apoptosis through activating Caspase-3 and Caspase-8 pathways in 
dose-dependent manner. 
In summary,the high efficient prokaryotic expression system of leptin was built 















gastric adenocarcinoma .The studies of this dissertation lay the foundation for further 
analysis of their biological activity in vivo and in vitro, and for further reaserh of 
leptin and tumor growth.  
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图 2  瘦素水平与体重调节的关系 
Fig. 2  The relation of leptin level and the regulation of weight 
图1 人瘦素全长cDNA序列及氨基酸序列 
Fig.1 The sequences of cDNA and amino acid of human leptin 























































































































































Kielar 等用分子生物学的方法检测人和啮齿动物机体各部位的 OB－R 
mRNA ,发现 OB－R mRNA 可在脑、心、胎盘、肝、肾、胰、脾、肌肉、胸腺、
前列腺、睾丸、卵巢、小肠、结肠、肾上腺中表达。其中 OB－Re 在许多组织中




质、肾髓质中也有表达。目前瘦素受体 ob-Ra, ob-Rc, ob-Rd, ob-Rb 的生物学功能
[29-30]研究得比较清楚见表 1。 
━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━━ 
亚型     胞内区大小                生物学特性 
────────────────────────────────  
OB-Ra      33aa        ①作为瘦素的结合蛋白；②调节游离的瘦素浓度；③作为瘦
素的转运蛋白，使瘦素通过血脑屏障，到达作用位点。 
OB-Rb     302aa       ①唯一参与信号转导的 OB-R；②调节热量摄入及能量消耗；
③表达于胰岛 β 细胞，使瘦素能抑制胰岛素的分泌；④含有
JAK 结合结构域及 STAT 结合的 YXXQ 序列。 
OB-Rc      32aa       具有转移子作用 
图 3  瘦素受体的不同亚型 
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